Special Issue on Noncontact Measurement Technology for Structural Health Monitoring
This special issue was organized to keep readers abreast of new technology developments in noncontact sensing that pertain to structural health monitoring applications. Noncontact sensing techniques are gaining prominence for structural health monitoring (SHM) because of their (1) noncontact and nonintrusive nature, (2) dense spatial resolution much higher than conventional discrete sensors can achieve, (3) less dependency on the historical baseline data obtained from the pristine condition of a target structure, and (4) cost and labor reduction in sensor installation and maintenance. It is envisioned that noncontact sensing could become a complement, or even an alternative, to conventional contact sensors in future SHM applications. The call for this special issue was announced at the SHM journal website in September 2012, and 13 papers are included in this special issue. Some of the papers are an extension of papers presented at the noncontact sensing and excitation special session at SPIE 19 th Annual Symposium on Smart Structures and Materials & Nondestructive Evaluation and Health Monitoring, San Diego, March 11-15, 2012 , and the other papers were submitted in response to the call for this special issue. This special issue covers the following topics.
One of the most demanding application areas for noncontact sensing is displacement and deflection measurements, because it is extremely difficult to directly measure displacements using contact-type sensors. In this special issue, a number of static and dynamic displacement measurement techniques are introduced. Chao and Loh use an optical tracking system with the light targets placed on a reinforced concrete frame structure to trace dynamic responses subject to simulated earthquake excitations and to identify and quantify damage growth in the structure. Kohut et al. compare two different deflection measurement techniques based on a set of field tests performed on a steel viaduct. First, static or quasi-static displacements are measured using two high resolution digital cameras and digital image correlation (DIC). Then, the dynamic deflection of the tram viaduct is measured along a onedimensional line by a radar interferometer. LeBlanc et al. use 3D DIC for full-field displacement and strain measurement of a composite wind turbine, and identify localized discontinuities in the blade curvature produced by damage. Using a vision-based camera system, Kim et al. capture cable vibration and estimate cable tension forces in a cable-stayed bridge. Xu et al. use a scanning laser Doppler vibrometer (LDV) for measurement of operating defection shapes (ODS) from a 2D plate structure, and the recorded ODS are further interrogated using 2D directional Gaussian wavelet for notch detection.
Another research topic with increasing interest is noncontact ultrasonic measurement and subsequent local damage detection. Yu and Tian use a PZT transducer for ultrasonic generation and a scanning LDV for acquiring high resolution time-space Lamb wavefield. Then, a 3D space-frequency-wavenumber analysis is performed for crack detection on an aluminum plate. Similarly, Masserey and Fromme detect fatigue cracks at fastener holes using high-frequency guided waves measured by a LDV. The major difference is the use of a wedge transducer for guided wave generation. Park et al. use a Nd:Yag pulse laser for noncontact ultrasonic generation instead of contract-type transducers and use a surface mounted piezoelectric sensor for ultrasonic sensing. This noncontact ultrasonic excitation system is used for ultrasonic imaging on a rotating blade and hidden notch detection during the blade rotation. Xu et al. utilized LDV to examine the interfacial force distributions between a concrete beam and steel rebar and to detect debonding within this steel-reinforced concrete beam. An et al. develop a fully noncontact ultrasonic imagining system using a Nd:Yad pulse laser for ultrasonic generation and LDV for sensing. The ultrasonic imaging system is used to detect cracks in asymmetrically tapered and vertically stiffened aluminum plates. Mariani et al. use air coupled transducers for fully noncontact ultrasonic guided wave generation and sensing on rails, and to detect internal rail defects. In Pistone et al., leaky Lamb waves on an underwater aluminum plate are generated and detected by a pulsed laser and an array of immersed ultrasonic transducers.
In addition, Manohar and Lanza di Scalea utilize lock-in thermography to detect skin-skin and skin-core delamination in composite wind turbine blades, and image processing algorithms are developed to improve defect detectability. This special issue is the first of several special issues that will cover specific subject matter, and additional special issues on different subjects will be published subsequently. The publishing of this special issue could have not been possible without the support of the Managing Editor and Editor for Special Issues, Douglas A. Adams and Victor. Giurgiutiu. Special thanks also to Monaz Gandevia from SAGE Publications for making sure the papers were sent in on time for the publication. Last but not the least, many thanks to all the anonymous reviewers who reviewed the manuscripts submitted to this special issue and provided detailed and constructive review comments in a very timely manner.
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